Peptic ulcer prevalence and five year incidence were assessed in a sex and age stratified population sample of 3608 Danish subjects aged 30-60 years. Statements of peptic ulcer disease obtained from questionnaires were scrutinised by reviewing medical records. Life time ulcer prevalence (95%/o confidence intervals) was 5.6 (4.9-6.4) per cent. Male to female prevalence ratio was 22:1, and duodenal to gastric ulcer prevalence ratio was 3.8:1. Thirty two participants with no previous history of peptic ulceration developed an ulcer within the observation period resulting in a five year ulcer incidence of 11.3 (7.4.15.2) per 1000 persons at risk with no demonstrable sex difference. The prevalence of duodenal ulcer has declined in Denmark whereas gastric ulcer prevalence in men has increased slightly. A decline in male duodenal ulcer incidence has probably contributed to the low male to female ulcer incidence ratio, implying that women today incur the same risk of developing an ulcer as men. continue, they will bring about a new era in ulcer epidemiology characterised by equal incidence in men and women and an even distribution of lesions in the stomach and duodenum. (Gut 1995; 36: 819-824) Keywords: peptic ulcer, duodenal ulcer, gastric ulcer, epidemiology, prevalence, incidence.
continue, they will bring about a new era in ulcer epidemiology characterised by equal incidence in men and women and an even distribution of lesions in the stomach and duodenum.
Since the mid-twentieth century peptic ulcer mortality in Westernised countries has declined in young and middle aged subjects. Ulcer mortality in senior citizens has, none the less, remained essentially unchanged or even increased.' Similar trends have been seen when other frequency estimates of ulcer occurrence such as hospitalisation, operation, and physician visit rates have been reviewed.2 Assessment of true peptic ulcer rates do, however, pose several methodological problems. 3 Preferably prevalence and incidence rates should be based only on cases verified by endoscopy, roentgenograms or surgery.
Gastric and duodenal ulcer rates should be reported separately and ulcer incidence calculated exclusively from first time verified lesions.
As ulcers are present intermittently, simply performing endoscopies on a representative sample of subjects does not ensure valid estimates of ulcer occurrence. Consequently, most previous studies have used hospitalisation rates and mortality as approximate measures of overall ulcer occurrence. Those findings are probably impaired by selection bias. Self reported ulcer occurrence likewise could be prone to bias. Provided that an unselected population is used, however, such an approach does have several advantages making it the most suitable means of determining the prevalence and incidence of peptic ulceration.
This study reports the lifetime prevalence and five year incidence of peptic ulcer disease in an unselected Danish population. Ulcer incidence was computed exclusively from ulcer episodes occurring among participants with no previous history of peptic ulceration at study entry. Furthermore, ulcers were classified according to location whenever possible. ULCER CLASSIFICATION Active ulcers were categorised as either duodeno-pyloric ulcers, gastric ulcers, or combined ulcers. Lesions were considered to be gastric ulcers when craters were seen in the corpus-fundus or antrum area excluding the pyloric canal. Craters located in the pyloric canal, or in the duodenum, were classified as duodeno-pyloric ulcers. The term combined ulcer was applied if lesions were seen both proximal and distal to the pyloric ring during the same examination. Scars or deformities were accepted as signs of former ulcer. Outcomes described as possible ulcer were interpreted as ulcers. Malignant ulcers (n=2) were excluded from calculations.
Methods

FALSE POSITIVE AND FALSE NEGATIVE STATEMENTS
One fifth (n=752) of those attending the prevalence study had undergone diagnostic procedures of the upper gastrointestinal tract before the study entry. Information was obtained in 56-2 per cent (n=423) of these cases revealing 4.3 per cent false positive and 3.1 per cent false negative statements of ulcer occurrence. Of responders in the incidence study 6 .9 per cent (n=209) were examined within the observation period and 82.6 per cent (n= 170) of these results were accessible. There were 3.5 per cent false positive and 1.8 per cent false negative statements of ulcer occurrence. Most self reportations were thus consistent with diagnostic findings. Erroneous statements were identified and corrected according to the diagnosis stated in the diagnostic reports. SAMPLE 
VALIDITY
The external sample validity was ensured by comparing the distribution of sex, age, occupation, and marital status in the sampling area binomial distribution were used to compute 95% confidence intervals for rates.7 The test for trend was used to detect any trends in proportions with age.7 Direct standardisation was performed to adjust for the confounding effects of differences in sex and age distributions of responders and non-responders using the sum of the populations participating as standard.
Results
LIFETIME ULCER PREVALENCE
The crude lifetime prevalence in responders was 5.6 (4.9-6.4) per cent. (Table II) .
Overall duodeno-pyloric ulcer to gastric ulcer prevalence ratio was 3.8:1. Except for 60 year old men in which a disproportionately high duodeno-pyloric ulcer prevalence and low gastric ulcer prevalence was seen (Table II) , sex specific duodeno-pyloric ulcer to gastric ulcer prevalence ratios attenuated with age.
Operative treatment of non-malignant ulcers had been undertaken in one per cent of participants before study entry.
FIVE YEAR ULCER INCIDENCE
Thirty two participants not suffering from peptic ulceration before entering the survey, reported an ulcer in the five year observation period. Five year ulcer incidence was 11.3 per 1000 persons at risk -that is, 12.0 for males and 10.6 for females. This difference is not significant (males><females ORMH test: all ulcer locations: 1. 1 (0 6-2.2) ( Table III) . The increase in incidence with age among men was insignificant (test for trend, X2males=034, df= 1, p>0-75). Table IV shows site specific five year ulcer incidence rates and corresponding male to female incidence ratios. No cases of combined ulcers were seen in the five year observation period. Sex differences in site specific ulcer incidence rates did not reach significance No trend was seen in male:female incidence ratios with increasing age.
Two participants (0. 1 per cent) had operative treatment of ulcers diagnosed within the observation period. (0A4-2 0)) ( Table I) . Among non-responders men were insignificantly more likely to report an ulcer than females OR,H test 1-6(09-3-0)).
Review of data provided by the only x ray clinic serving the study area from 1976 to 1982 disclosed no significant overall difference between responders and non-responders in terms of x ray investigations of the upper gastrointestinal tract performed. When stratified according to sex and age, however, more 60 year old female responders than non-responders had been examined (relative risk 2.9 (1.3-6.5)).
TABLE IV Five year uker incidence per 1000 persons at risk and male to female incidence ratio according to ulcer location 7 7) 05:1 *95% confidence intervals (CIs) were generated from the binomial distribution. tMale to female five year incidence ratio. (Table III) . Sample members who had attended the prevalence study but failed to attend the incidence study had significantly higher ulcer prevalences in 1982 than those sample members participating in both parts of the study (relative risk 1.5 (1 *1-2-0)). opportunity to assess the frequency of silent ulcers but the risk of missing an ulcer diagnosis, especially if death has not been preceded by ulcer symptoms, is rather large. It should also be kept in mind that such study populations are highly selected. Anti-ulcer drugs are often prescribed on dubious indications and figures based on treatment do not permit a distinction between ulcer sites, or between ulcer relapses and incident ulcers. This study reports the lifetime prevalence and five year incidence of verified ulcers in an unselected population based on self reported ulcer occurrence. Overall ulcer prevalences among responders and non-responders were identical and information on the number of x rays of the upper gastrointestinal tract performed between 1976 and 1982 provided by the x ray clinic serving the area showed no significant differences between responders and non-responders except for those aged 60 years. Five year ulcer incidence and ulcer prevalence at study entry on the other hand were significantly higher in those who failed to attend the incidence study than in those participating in both studies. This might indicate that nonresponders in the incidence study represent a subgroup more likely to suffer from peptic ulcer disease.
The intermittent nature of peptic ulcer disease implies that a single normal endoscopy cannot rule out ulcer disease. It could 24 whereas the prevalence of gastric ulcers is increasing in men. The prevalence of gastric ulcers is in general higher in postmortem surveys than in studies using a living population. The magnitude of the female gastric ulcer prevalence reported in the necropsy study by Hansen23 suggests, however, that a considerable decline in gastric ulcer prevalence in women took place between 1946 and the mid-sixties. The prevalence of self reported ulcers reported by Bernersen in northern Norway'9 is consistent with our findings except for gastric ulcer, which has previously been established as more frequent in the northern parts of Europe. 25 26 The lifetime prevalences reported by Khuroo20 in India were much higher than those found in this report because of an appreciable preponderance of duodenal ulcers. Peptic ulcer disease is more frequent in developing countries and is recognised by an appreciable outnumbering of gastric ulcers by duodenal ulcers and high male to female ratios. Studies by Goenka27 show that ulcer disease in India is now approaching Western patterns as they were four to five decades ago. Kurata22 estimated the lifetime prevalence of unclassified ulcers in a population of Seventh Day Adventists using self reported ulcer occurrence. Ulcer prevalence in both sexes was considerably higher than in this study, which is surprising in view of the low rate of tobacco smoking reported in the study population. Differences in age composition of study populations and hereditary factors may explain these dissimilarities.
The small number of ulcers reported during the observation period in this study justifies only limited inference on ulcer incidence. Table VI shows the annual ulcer incidence per 1000 persons at risk in similar studies.1 [28] [29] [30] [31] [32] [33] [34] [35] [36] Comparing our findings to previous Danish studies28-30 suggests that the incidence of duodeno-pyloric ulcer seems to be unchanged in women but decreasing in men while the incidence of gastric ulcer could be increasing in both sexes (Table VI) . Compared with international studies our results are in accordance with most recent reports. 1 31-36 Male to female ulcer incidence ratio has attenuated steadily since the beginning of the 1950s and this study does in fact report the lowest male to female §Five year incidence was divided by number of observation years to obtain the annual ulcer incidence.
incidence ratio ever. Whereas the sex specific incidence rates of gastric ulcer have approached equality in several previous studies,1 29 32-34 the incidence of duodenal ulcers in general has been higher in men than in women resulting in a male predominance in overall ulcer incidence. The low male to female incidence ratio reported in this study may emerge from a considerable decline in male duodenal ulcer incidence and a less pronounced increase in male and female gastric ulcer incidence. Our findings may thus herald a new era in peptic ulcer epidemiology characterised by equal affliction of the sexes as well as a more even distribution of ulcers in the stomach and duodenum.
Further follow up will allow us to examine whether these trends continue.
In conclusion, Danish peptic ulcer prevalence rates are comparable with other Scandinavian countries but in general are lower than reported in both the United States and in developing countries. Duodenal ulcer prevalence has declined in Denmark since the late 1960s whereas the prevalence of gastric ulcer has increased slightly in men. These trends are in accordance with our results on ulcer incidence. The sex specific incidence rates shown in this survey imply that women today incur the same risk as men of acquiring peptic ulcer disease. Furthermore, the changes seen in site specific incidence rates may point towards an even distribution of anatomical ulcer sites in the future. 
